McNair Research Journal SJSU
Volume 16 Spring 2020

Article 7

2020

Behavioral Economic Analysis of Demand for Hypothetical Work
Performance: A Partial Replication
Hifsa Khan
San Jose State University

Follow this and additional works at: https://scholarworks.sjsu.edu/mcnair
Part of the Applied Behavior Analysis Commons

Recommended Citation
Khan, Hifsa (2020) "Behavioral Economic Analysis of Demand for Hypothetical Work Performance: A
Partial Replication," McNair Research Journal SJSU: Vol. 16 , Article 7.
https://doi.org/10.31979/mrj.2020.1607 https://scholarworks.sjsu.edu/mcnair/vol16/iss1/7

This Article is brought to you for free and open access by SJSU ScholarWorks. It has been accepted for inclusion in
McNair Research Journal SJSU by an authorized editor of SJSU ScholarWorks. For more information, please
contact scholarworks@sjsu.edu.

Khan: Behavioral Economic Analysis of Demand for Hypothetical Work Perf

Biography
Hifsa Khan is an undergraduate student
at San José State University majoring in
Psychology and minoring in Applied
Computing for Behavioral and Social
Sciences (ACBSS). Her research
interests include behavioral economics,
industrial organization psychology, and
ergonomics/human factors. Currently,
Hifsa is a research intern at Stanford’s
Center for Behavioral Health Services
and Implementation Research in the
Division of Public Mental Health &
Population Sciences. In the future,
Hifsa hopes to apply her research skills
and data interests to programs that
focus on implementation research and
scientific-based problem-solving. By
Hifsa A. Khan
being involved in public health
research, Hifsa aims to broaden her
understanding
of
implementation
Major:
research as well as how researchers
Psychology
can work with policy makers to improve
lives and address national and global
Mentor:
issues. In addition, Hifsa volunteers at
Dr. Sean Laraway
local tutoring programs in a wide array
Behavioral Economic Analysis of topics. In her time off, Hifsa enjoys
of Demand for Hypothetical traveling with family, baking, and
Work Performance: A Partial playing badminton/table tennis with
friends and family.
Replication

Published by SJSU ScholarWorks, 2020

63

1

McNair Research Journal SJSU, Vol. 16 [2020], Art. 7

Behavioral Economic Analysis of Demand for Hypothetical
Work Performance: A Partial Replication
Abstract
Operant behavioral economics is a field that analyzes human decision
making by combining concepts of behavioral psychology and consumer
demand theory. A relatively new and effective method of collecting data in
behavioral economics is the hypothetical purchase task (HPT), which
reveals consumers’ demand for a commodity as price increases by asking
participants to respond to hypothetical situations rather than having them
work for and consume the commodity. Henley, Reed, Kaplan, and Reed
(2016) extended the HPT to create a novel task (the Hypothetical Work
Task; HWT) to assess workers’ demand for payment under increasing
conditions of work effort. Their study demonstrated the potential for HWTs
in organizational behavior management (OBM), but researchers noted three
main limitations: (a) their use of college students as participants, (b) the type
of work task, which involved passing out flyers on a college campus, and
(c) relatively small sample sizes for group comparisons. In the current study,
we replicated one of Henley et al.’s experiments while addressing these
limitations. First, we assessed the HWT in working adults rather than
college students. Second, we used a work task that is more representative of
some workplaces (i.e., making sales calls). Third, we used larger sample
sizes to increase statistical power. We asked participants to rate how likely
they were to make a certain number of sales phone calls (0 = will not make
the phone calls to 100 = will definitely make the phone calls) to earn $15 at
the end of an hour of work. The number of calls to earn the $15 was
systematically increased from 1 to 150. Compared to those with no sales
experience, participants with sales experience showed higher levels of
demand in the face of increasing prices (i.e., more inelastic demand). Our
study did not replicate the findings of Henley et al. but did extend the HWT
to a new population of participants and a different work task.
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Introduction
Operant behavioral economics is a field that analyzes human
decision-making by combining concepts of behavioral psychology and
consumer demand theory (Hursh & Roma, 2013). A new and effective
method of collecting data in behavioral economics is the hypothetical
purchase task (HPT), which reveals consumption of a commodity as price
increases by engaging participants in hypothetical situations. The HPT is a
questionnaire that assesses how much individuals are willing to pay for a
certain commodity as its price increases (Roma, Reed, Reed, & Hursh,
2017). At various prices, participants are asked to state how much of the
commodity (e.g., number of alcoholic drinks) they would consume or how
likely they are to pay for a single purchase. Although HPTs do not measure
actual consumption of a commodity, they have been demonstrated to be
valid and reliable measures of consumer demand. For example, researchers
have demonstrated that demand for commodities in HPTs correlated with
actual consumption (Roma et al., 2017). In contrast to measuring actual
consumption, HPTs are convenient and relatively inexpensive to
administer. In addition, they can be used to measure the value of
commodities “when measuring actual consumption…is impractical,
unethical, illegal, or impossible” (Roma, Hursh, & Hudja, 2016, p. 306).
These features make HPTs attractive alternatives to traditional assessments
of demand involving actual consumption (Roma et al., 2017; Wilson et al.,
2016).
Data collected from HPTs are typically used to create demand
curves that plot some measure of consumption/demand (usually quantity to
be purchased/consumed or probability of purchase/consumption) as a
function of increasing prices of the commodity. For example, smokers
might be asked to state the number of cigarettes they would buy
(consume/demand) as the price per cigarette increased (Wilson, Franck,
Koffarnus, & Bickel, 2016), and the number of cigarettes would be plotted
for each price (typically in logarithmic units). In general, demand curves
show patterns consistent with the law of demand, which states that demand
drops as price increases (Roma et al., 2017). In HPTs, demand curves reveal
important patterns in the individuals’ stated preference for consumption,
which can be used to predict and understand behavior. For example, demand
for different commodities (e.g., heroin vs. money) can be compared in the
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same individuals, which would indicate what commodities they prefer and
reveal their level of addiction. Some measures gleaned from demand curves
include demand intensity, breakpoint, Pricemax (Pmax), and Omax (Roma et
al., 2017). Demand intensity refers to consumption of a commodity when
the price is very low or free. The breakpoint is the price at which demand
is zero because the price is too high. Pmax refers to the price point at which
demand changes from inelastic (small changes in demand with increasing
prices) to elastic (large decreases in demand with increasing prices). Omax is
an individual’s maximum amount of behavior to acquire the commodity at
Pmax.
HPTs were originally developed and refined for the study of drug
use and addiction, but in theory they can be used to evaluate demand for
any commodity. However, less research has been conducted using HPTs to
assess demand for non-drug goods and services. Such research is needed to
determine the extent to which HPT methodologies can be applied outside
of the realm of drug use and addiction, as this may improve our
understanding of consumer behavior as well as have practical benefits for
organizations (Henley, DiGennaro Reed, Kaplan, & Reed, 2016; Roma et
al., 2017). As an example, Henley et al. (2016) demonstrated a novel
extension of the HPT methodology, termed a Hypothetical Work Task
(HWT) to the realm of organizational behavior management (OBM),
specifically, the workers’ evaluation of incentives. As a subfield of applied
behavior analysis, OBM uses behavioral interventions (e.g., incentive
systems) to improve worker performance, safety, customer satisfaction, and
employee satisfaction, among other goals (Bucklin, Alvero, Dickinson,
Austin, & Jackson, 2000; Gravina, Villacorta, Albert, Clark, Curry, &
Wilder, 2018).
Henley et al. (2016) conducted two separate, related experiments,
but we will only focus on their first experiment (Study 1). In this study,
Henely et al. (2016) asked 56 college student participants (ages 18 to 47
years) to read a vignette in which they could earn $10 after one hour of
handing out flyers on a college campus (as this was a hypothetical situation,
participants did not hand out the flyers or earn $10). Participants rated the
likelihood that they would distribute X number of flyers on a scale of 0
(would not pass out the flyers) to 100 (would definitely pass out the flyers).
The participants gave the 0-100 rating for an increasing number of flyers
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(i.e., 13 different “work requirements” ranging from 1 to 1,500). The
authors split the participants into two groups: (a) “experienced” participants
who had handed out flyers in the past (n = 9), and (b) “naïve” participants
who did not have experience handing out flyers (n = 47).
The researchers found that the demand curves for both groups
aligned with the law of demand in that as the number of fliers to be passed
out increased (greater cost) the willingness of the participants to complete
the task decreased. However, the two groups did not differ in their demand
curves as one might expect. Henley et al. described three potential
limitations of this study. First, they used college students as participants.
These participants may not be representative of most workers. Second, the
work task of handing out flyers was fairly simple and not representative of
typical work tasks. Third, the number of “experienced” participants was
small (so the groups were heavily unbalanced), which could have affected
the results. Despite these limitations, Henley et al. demonstrated that the
HWT could be useful for examining workplace behavior, and they
suggested that future research address the limitations of their study.
Given Henley et al.’s (2016) suggestions for future research and
calls for increasing the number of replicating studies in behavioral science
(e.g., Laraway, Snycerski, Pradhan, & Huitema, 2019), it is important to
conduct follow-up studies that address the limitations of previous studies
and to determine the reproducibility of previous findings. Therefore, in the
proposed study, we replicated Henley et al.’s (2016) first study. This study
assessed workers’ demand for a fixed level of compensation in response to
increasing work requirements and compared experienced with nonexperienced (“naïve”) participants. Our study used a similar methodology
and focused on the same research questions asked by Henley et al. however,
we addressed some of the stated limitations of their study.
First, we used a more diverse sample of participants by recruiting
working adults. Henley et al.’s study used participants from an
undergraduate psychology class at a single university, but our study
included participants from various backgrounds, areas of the United States,
incomes, degrees, and work experience. Another issue that we addressed is
task complexity. In the Henley et al. study, participants were asked how
likely they were to pass out flyers on a college campus. While this might be
fit for a university population, it may not be as applicable to more
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experienced workers. Thus, in our study, we used a vignette of a sales task
that is somewhat more commonly performed in the workplace (i.e., selling
gym memberships by phone). A third limitation involved Henley et al.’s
small number of “experienced” participants. We recruited a larger number
of participants overall and attempted to balance the ratio of participants
across groups. In this project, we used a modified HWT to determine how
much work participants are willing to complete for fixed monetary value
($15, an increasingly popular minimum wage) after one hour for completing
a realistic work task (selling gym memberships by phone). We compared
“experienced” workers (who reported having work experience in sales) with
“no experience” workers (who reported not having work experience in
sales). To collect data from a larger and more diverse sample than Henley
et al., we used Amazon Mechanical Turk.
Methods
Participants
Using Amazon Mechanical Turk, we gathered data from 202
participants living in the United States. Of these participants, 128 provided
data that could be included in our analyses (see below for data exclusion
criteria). All participants were 18 years of age or older (M = 36.76, Mdn =
35.00, SD = 10.55, Range = 20-64) and had to have had at least one year of
work experience in any field (M = 15.40, Mdn = 14.50, SD = 10.04, Range,
1-43). The participants reported their gender as male (n = 84, 65.60%),
female (n = 41, 32.00%), prefer not to say (n = 2, 1.60%), or did not report
(n = 1, 0.80%). Based on the question, “Do you have any sales experience,”
we categorized participants into two groups: (a) those reporting sales
experience (“experienced,” n = 72, Mage = 35.90, SDage = 9.69; males: n =
48; females: n = 24), and (b) those reporting no sales experience (“no
experience,” n = 56, Mage = 37.98, SDage = 11.71; males: n = 36; females: n
= 17; prefer not to say: n = 2). The experienced and no experience groups
reported working for M = 15.28 years (SD = 9.84) and M = 15.40 (SD =
10.48), respectively. The experienced group reported working in sales for
M = 2.33 years (SD = 2.04). All participants provided their informed
consent prior to participating in this study. This study was approved by the
San José State University Human Subjects Institutional Review Board.
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Vignette
Participants were asked to read the following vignette:
“Imagine that you have been hired to sell gym memberships over
the phone. You can earn $15. The phone calls must be completed in 1 hour.
In the following questions you will be asked to indicate how likely you are
to make a number of phone calls. Use a value between 0 and 100 to indicate
the likelihood that you will make the phone calls. 0 = you will not make the
phone calls; 100 = you will definitely make the phone calls. Due to payroll
processing time, you will receive $15 at the end of the hour. Please answer
all items honestly, thoughtfully, and to the best of your understanding as if
you were actually in the situation.”
Participants then answered three multiple-choice comprehension
questions that verified their understanding of the task. All participants
completed 13 questions asking how likely they were to make XX phone
calls on a range of 0 to 100. The work requirements (XX) were displayed in
this order: 1, 5, 10, 15, 20, 25, 38, 50, 60, 80, 100, 130 and 150 phone calls.
After the HWT was complete, participants were asked to provide
demographic information including age, gender, years of work experience,
and sales experience.
Data Analysis
Before analyzing the data, following Henley et al. (2016), we
removed responses that did not answer the screening questions (n = 1) or
had inconsistencies in self-reported experience in sales (n = 2). Because the
demand curve software cannot interpret data that had these characteristics,
we removed data for participants who responded to none or only one price
(n = 6), showed unsystematic responses (i.e., giving higher values at higher
prices than at lower prices, thus violating the law of demand; n = 20), or
showed abrupt responses (i.e., giving a value of 100 to 0 between any two
prices; n = 3). After the data were cleaned, we converted the consumption
data (responses to how likely participants were to make phone calls on a
scale of 0 to 100) to proportions by dividing the data by 100 to provide a
range from 0 to 1 (cf. Henley et al., 2016). Proportions that were equal to 0
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were set to .001 following the method used by Roma, Hursh, and Hudja
(2016) for model fitting.
Following Henley et al. (2016), we used the following exponential
demand equation (Hursh & Silberg, 2008) to generate demand curves by
fitting the equation to the HWT data:
log 𝑄 = log 𝑄0 + 𝑘(𝑒 −𝛼 ∙(𝑄0∙𝐶) − 1)
In this equation, 𝑄 is the consumption (likelihood of making XX amount of
calls), 𝑄0 is the level of consumption when the number of required calls was
equal to 1), 𝑘 is the scaling constant (in this case equal to 2 because
responses ranged between 0 and 1, which equals two log units), and 𝐶 is
cost (in this case, the number of calls needed to earn $15). The fitted
parameter, alpha (𝛼), quantifies how much demand for the $15 incentive
changes as a function of the increasing number of calls (higher values of 𝛼
indicate increased elasticity – steeply decreasing demand at higher prices or
more sensitivity to increases in prices). We fit the demand equation to the
data using the freely available Exponential Model of Demand GraphPad
Prism Template (www.ibrinc.org) using GraphPad Prism version 8.3.0 for
MacOS. Descriptive statistics for participant characteristics were calculated
using SPSS version 26 for MacOS.
Results
The exponential model was a good fit for both groups (experienced
group, R2 = 0.99; no experience group, R2 = 1.00). Figure 1 depicts the
demand curve analysis for the two groups. As this graph shows, the no
experience group showed a steeper decrease in the demand curve. This
means that those with no sales experience were statistically more likely to
devalue the $15 at lower work requirements compared to those with sales
experienced [F(1, 21) = 24.00, p < .0001]. Similarly, the Pmax values for the
two groups shows that for the no experience group, demand for $15
decreased at a lower work requirement (number of calls) than it did for the
experienced group. The no experience group showed elastic demand at
28.20 calls compared to 44.02 for the experienced group.
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Figure 1. Demand curve for the experience and no experience groups. The
likelihood of participants making a call appears on the Y-axis and the number of
calls appears on the X-axis. Note the axes are in log10(x) units.
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Discussion
The purpose of this study was to extend Henley et al.’s (2016)
application of the HPT (using an HWT) to organizational behavior by
broadening the sample pool, introducing a more complex work task, and
surveying more participants. Henley et. al and others have illustrated how
HPTs can be applied to understand worker behavior beyond drug
consumption research. Applying HWTs to worker behavior can be used to
measure, understand, and predict workers’ evaluations of incentives at a
relatively low cost and increased convenience. While Henley et al.
illustrated that HWTs can be used to understand a worker’s view of the
value of incentives at increasing work requirements, their sample was
relatively small and unrepresentative of the working population. In addition,
their work task was simple and limited in scope and applicability. To build
upon Henley et al.’s study and suggestions, we increased the sample to
working American adults (18 and older). We also asked them to consider
performing a more complex task (making sales calls), which is more
common in workplaces than passing out fliers. Participants were asked
about their experience in working in sales, and these results were compared
to find out whether work experience in the field affected the participants’
likelihood of doing more work for the same payment/incentive. We
distributed the survey online through Amazon Mechanical Turk, which
allowed us to have a diverse pool of participants from many industries,
states, and backgrounds.
We found that both groups (sales experience and no sales
experience) showed sensitivity to price changes (increasing work
requirements). That is, as the work requirement increased, participants were
less likely/willing to complete it. We found that the group with no sales
experience had a lower 𝑃𝑚𝑎𝑥 than the group with sales experience. That is,
individuals with no experience of sales had a decreased likelihood of
making calls earlier than experienced workers. This indicates that those
with more experience, in our study, were willing to do more work for the
same compensation than were non-experienced workers at higher work
requirements. That is, non-experienced workers showed more elastic
demand compared to those with sales experience.
Next, we will address some limitations of our study, which should
be addressed in future research in this area. First, although our research had

https://scholarworks.sjsu.edu/mcnair/vol16/iss1/7
DOI: 10.31979/mrj.2020.1607

72

10

Khan: Behavioral Economic Analysis of Demand for Hypothetical Work Perf

a more complex work task for participants to complete, it may still be
simpler than work tasks common in the 21st century workplace. Future
research should extend the work tasks to be more representative of current
workplace needs in a variety of industries. Another limitation in our study
was the questionnaire simplicity. Because the questionnaire was quite
simple and repetitively asked participants to indicate their likelihood of
completing the work task, participants may have rushed through the study,
consequently effecting the quality of the responses. Future research should
address this issue of participant fatigue and repetitiveness in the
questionnaire.
As per our study and others, hypothetical purchase tasks have
proven to be useful in measuring behavior outside the realm of drug abuse
and addiction research. HWTs can be used to gauge the effectiveness of
incentives for differing amounts of work, which could lead to better
management of employee work requirements and incentive systems. Proper
allocation of work tasks could make a difference in employee productivity,
employer-employee relationships, and the quality of work done. HWTs
provide an inexpensive and convenient way to assess employee work habits
and the desirability of potential workplace incentives (Roma et al., 2017).
More research should be conducted on the type of work tasks to which HWT
methodologies can be applied, but, based on the data from Henley et al.
(2016) and our data, HWTs show great promise for useful applications in
OBM.
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